Abstract. In order to improve the pig blood product quality, the blood product flavor was optimized by using sensory score as the indicator. The adding amount of onion oil, Chinese green onion oil, Chinese prickly ash, aniseed, ginger and garlic was 0.30%, 0.35%, 0.35%, 0.40%, 2.00% and 0.70%, respectively. The condition of the product of spices aroma coordination mutual fusion was used to rectify the smell of blood, which had the highest sensory score.
Introduction
Animal by-products of livestock and poultry blood is very important. It has been known that blood quantity is different because of different animal species. The pig blood on accounting for about 5% of the weight, and cattle blood accounted for about 8% of the weight [1] . Livestock and poultry slaughtering remove residual in the gut and blood, blood collected is about 60% to 70% of the total blood. Although animal blood resources are very abundant in China, the utilization rate is very low, even is directly into the gutter, caused serious pollution [2] . Circulate in the blood of animals is important to the liquid, which can send the survival for other tissues, organs essential nutrients and oxygen. At the same time, it takes away metabolites. Blood density is 1.06 g/mL, its pH value is at around 7.46, weakly alkaline. Blood plasma and blood cells by two kinds of materials, including plasma 65% [3] [4] [5] [6] . Blood of livestock and poultry nutrition is rich, its protein contains 18 kinds of amino acids, including eight kinds of essential amino acids. The content of lysine is 2 times the lysine content of meat, eggs and milk. The minimum content of isoleucine is lower than the FAO/WHO defined in UNO standard which 6 and 12 years old children's intake [7] . Blood protein levels close to the content of protein in meat [7] [8] [9] . Pig blood the protein content is about 19% [10] . The blood protein content of pork close to the egg. Animal blood also has low fat, and has characteristics of high trace element.
Materials and Methods

Test Materials
Pig blood, water, sodium alginate and sucrose fatty acid ester, sodium carboxymethyl cellulose, vegetable oil, green Chinese onion oil, onion oil, Chinese prickly ash, aniseed, ginger, garlic, etc are all food grades
Instrument and Equipment
Air-cooled freezers (Sartorius Co., Ltd, Beijing); electronic balance (Sartorius Co., Ltd, BAS124S-CW, Beijing); V8 vacuum packaging machine (Taiwan well-off machinery Co., Ltd.); TMS-Pro Texture Analyzer (US FKC Co., Ltd).
Test Contents and Methods
Basic Formula. pig blood : water 2 : 1, food additives, sodium alginate 0.3%, 0.15% sucrose fatty acid ester, 0.1% sodium carboxymethyl cellulose, vegetable oil 6%.
Operation Process. Ingredients→Homogeneous
Freshblood→Anticoagulation→Filter→Hybrid→Homogeneous→Degassing→Packaging→Coo ked→Cooling→Cold storage→The finished products
Product Quality Inspection Standards
Sensory Scoring Criteria. Ten professionals engaged in the food industry were invited, to evaluate according to the sensory evaluation standard according to the score to determine the product level. Product the overall uniform color into red and brown
15~20
Product red brown on the whole, relatively uniform color
10~14
Product deep red or bright red on the whole, the overall color is not uniform
5~9
State of organization (total score 50 points)
The elasticity is moderate, the surface no cracks. Hardness is better, not easy broken blood. Cut surface smooth level off, there is no air bubbles or smaller bubbles and evenly distributed. With juiciness, but not out of the water.
41~50
The elasticity is moderate, the surface no cracks. Has the high hardness, not easy broken blood. Cut surface smooth level off, have fewer bubbles. Juiciness, surface wetting process.
31~40
The elasticity is moderate, the surface no cracks. Has the high hardness, not easy broken blood. The rougher cut, there are air bubbles. With juiciness, but not out of the water.
21~30
The elastic is poorer, the surface has cracks. Low hardness. The rougher cut, have more bubbles. Juiciness and hold water can not meet the requirements.
1~20
taste (total score 50 points)
All kinds of spices aroma mutual confluence, cover up the smell of blood.
21~30
All kinds of spices aromas without fusion, cover up the smell of blood. 11~20
All kinds of spices aromas without fusion, as well as the smell of blood.
1~10
The Results and Analysis
With shallot oil, green Chinese onion oil, ginger, garlic, Chinese prickly ash, star anise powder adding, the quantity of factors based on single factor experiment was taken as evaluation standard.
In the orthogonal experiment, research was carried out on the basis of single factor, the optimization of the seasonings added quantity for further. Orthogonal test table level factors were shown in Table 2 . The ginger adding amount The garlic adding amount Figure 5 . Effect of Ginger on Sensory Quality. Figure 6 . Effect of Garlic on Sensory Quality.
Track of Shallot Oil Additives Effects on Sensory Quality.
With the increasing of shallot, oil content and the hardness of products, results showed the tendency of increase after fall first. When the adding amount of shallot oil quantity was low, it can not improve and cover up the pig blood smell. When chives oil content reached 0.30%, the product of the smell got obvious improvement. When the content of chives oil was more than 0.30%, the smell is more and more obvious in oil,
Sensory evaluation
Sensory evaluation
Sensory evaluation Sensory evaluation
Sensory evaluation Sensory evaluation sensory score showed the tendency of decrease. Therefore, the selecting shallot oil content was 0.30% (Fig. 1) . Green Chinese Onion Oil Additives Effects on Sensory Quality. As the Green Chinese onion oil amount increasing, the sensory score of pig blood product presented the downward trend after increasing first, when the Green Chinese onion oil content was 0.35%, the pig blood product sensory score was the highest. When the spring onion oil content was more than 0.45%, the sensory score decreased more obvious. Which might due to the taste of Green Chinese onion oil affected the sensory quality. And when the Green Chinese onion oil content exceeded 0.35%, the product of the sensory score showed a trend of decline (Fig. 2) .
The Influence of Chinese Prickly Ash Content on the Sensory Quality. The Sensory evaluation was increased with the adding amount of Chinese prickly ash, however, it showed increase after reducing the trend. Then when Chinese prickly ash content up to 0.35%, the product had the highest sensory score. When Chinese prickly ash content continue to rise, Chinese prickly ash tasted gradually covered the smell of blood. And at the same time, the taste of Chinese prickly ash gradually prominent, affected the product's sensory score. To sum up, the choice of Chinese prickly ash content was 0.35% (Fig. 3) .
The Influence of Aniseed Add Amount of Sensory Quality. With aniseed add quantity increasing, the product sensory score showed higher trend first and then the decline trend. When aniseed was added to 0.40%, which accommodation with the smell of blood, the sensory score was higher. When aniseed added quantity was more than 0.40%, aniseed flavor increasingly prominent, which seriously affected the product flavor and sensory score present a rapid decline in the trend (Fig. 4) .
The Influence of Ginger Adding Amount on Sensory Quality. The adding amount of ginger pig blood product quality could be seen from the diagram as ginger, with the increasing of adding amount of sensory score, products showed a downward trend after rising first, when ginger add quantity of 2.0%, the pig blood product flavor was best, the highest score of the senses. Reason might be that ginger could help get rid of the scent of pig blood, but when ginger added quantity of more than 2.0%, the flavor of ginger increasingly prominent, not only hided the other spices flavor, but also lower the pig blood product sensory score. So, we chose ginger amount 2.0% to be the optimum adding amount (Fig. 5) .
Add Garlic Quantity Effects on Sensory Quality. Along the increased garlic amount, the pig blood product sensory score first increased and then decreased. Garlic could stimulate people's taste and promoted people's appetite. But when the adding quantity was too much, the garlic was more outstanding, reducing the sensory quality of products. Therefore, the selection of garlic 0.70% for the optimum adding amount (Fig. 6) . F  1  1  1  1  1  1  1  71  2  1  2  2  2  2  2  82  3  1  3  3  3  3  3  94  4  1  4  4  4  4  4  91  5  1  5  5  5  5  5  78  6  2  1  2  3  4  5  83  7  2  2  3  4  5  1  81  8  2  3  4  5  1  2  89  9  2  4  5  1  2  3  86  10  2  5  1  2  3  4  88  11  3  1  3  5  2  4  86  12  3  2  4  1  3  5  84  13  3  3  5  2  4  1  85  14  3  4  1  3  5  2  82  15  3  5  2  4  1  3  79  16  4  1  4  2  5  3  77  17  4  2  5  3  1  4  87 18   4  3  1  4  2  5  91  19  4  4  2  5  3  1  81  20  4  5  3  1  4  2  75  21  5  1  5  4  3  2  77  22  5  2  1  5  4  3  82  23  5  3  2  1  5  4  90  24  5  4  3  2  1  5  81  25  5  5  4 Seasoning effect on the sensory score from strong to weak was B > F > A > E > D > C, respectively, namely the seasoning adding amount on the influence degree of the sensory score as follows: green Chinese onion oil > oil > shallot, ginger, garlic wait > aniseed > Chinese prickly ash. From the table, the optimal parameters for A2B3C3D4E3F4, that was to say shallot oil 0.30%, Green Chinese onion oil, Chinese prickly ash 0.35%, aniseed 0.40%, ginger 2.00%, garlic 0.70% (Tab. 3).
Seasoning Adding Amount of Orthogonal Experiment
Confirmatory Test
The results of orthogonal test demonstrated that the optimal parameters were A2B3C3D4E3F4, and the orthogonal experiment results, the optimal parameter combination was A1B3C3D3E3F3. Confirmatory tests are carried out for the two groups of experiments, each group of five parallel experiments, averaged. The results showed that the combination of A1B3C3D3E3F3 and A2B3C3D4E3F4, which had a sensory score of 94.80 points and 94.00 points, respectively. So the optimal parameters for A2B3C3D4E3F4, namely the best combination of onion oil 0.30%, green Chinese onion oil, wait 0.35%, Chinese prickly ash 0.35%, aniseed 0.40%, ginger 2.00%, garlic 0.70%.
Conclusion
Through single factor and orthogonal test, the ratio of all kinds of spices and seasonings were determined, the optimal proportions were onion oil 0.30%, Green Chinese onion oil, 0.35%, Chinese prickly ash was 0.35%, aniseed was 0.40%, ginger was 2.00%, garlic was 0.70%. Getting the goods under the adding quantity of spices aroma coordination mutual fusion, and the condition of the product of spices aroma coordination mutual fusion was used to rectify the sensory score.
